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Western bean cutworm in Iowa, Illinois, Indiana and 
now Ohio: Did biotech corn influence the spread of 
this pest? 
Marlin E. Rice, Professor, Entomology, Iowa State University 
David L. Dorhout, Graduate Research Assistant, Entomology, Iowa State University 
The western bean cutworm, Striacosta albicosta (Lepidoptera: Noctuidae), is native to North 
America. It was first reported as a pest of Colorado pinto beans in 1915. In 1935, adults were 
captured in western Nebraska (Hagen 1963) and later, in 1954, it was identified as a pest of 
corn in southern Idaho (Blickenstaff 1979). Since its discovery in the late 1880s, it has slowly 
and steadily expanded its known distribution eastward from Arizona to Iowa (Rice 2000) 
and Minnesota (O'Rourke and Hutchison 2000). The western bean cutworm was known to 
occasionally occur in western Iowa prior to 1975, but it was not until2000 that an economically 
damaging population was found in field corn. Since then, it has become an annual economic 
pest in western and central regions of the state. In 2004, western bean cutworms were collected 
in pheromone traps for the first time in Illinois and Missouri. 
Damage to Corn 
Newly hatched larvae feed in one of two places, depending on the stage of corn development. In 
pretassel-stage corn, the larvae penetrate the flag leaf and feed on pollen in the developing tassel. 
In tassel-stage corn, larvae feed on shed pollen, leaf tissue , and silks and eventually move to the 
kernels. Extensive feeding on the silks during pollination may result in incomplete kernel set. 
The corn ear is the primary feeding site for larvae. Larvae enter the ear by chewing through the 
husk or the silks (Hagen 1962). Unlike corn earworms, which restrict most of their feeding 
to the ear tip , western bean cutworms feed on developing kernels in the ear tip , middle of the 
ear, and ear butt and multiple larvae may occur in each ear. Infestations of six larvae per ear 
have been observed in Iowa and 20 per ear have been reported from Nebraska. This injury to 
developing kernels can result in constricted and deformed ears, particularly when larvae feed on 
milk-stage kernels. Yield losses from one larva per corn plant at dent stage were estimated at 3. 7 
bushels per acre in Nebraska (Seymour et al. 2004), while ears with single larvae in Iowa showed 
4.1-10.9% yield loss per ear during 2006. In Colorado, yield reductions of 30% to 40% have 
been noted from heavily infested ears. In addition to this loss of grain, ear molds may develop on 
the kernels, further reducing the yield quality at harvest. 
Movement Across Iowa 
Prior to 2000, the western bean cutworm was considered to be extremely rare in Iowa and 
economic damage (i.e., losses exceeding the economic threshold) had never been reported. 
It was found in the state in 1974 but the population apparently retracted back into Nebraska 
after that brief entry into Iowa. The first significant damage was observed in 2000 in a cornfield 
at Holstein (Rice 2000). This western Iowa field had approximately 95% of the ears heavily 
damaged. Two years later, larvae or their damage could be found in most western Iowa counties, 
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and adult moths were being collected in blacklight traps in central Iowa. In 2004, pheromone 
traps were placed throughout eastern Iowa, including counties bordering the Mississippi River. 
Adult moths were collected in every trap placed in eastern Iowa, and the insect was assumed to 
occur in every Iowa county 
Movement into Missouri and Illinois 
Pheromone traps also were placed for a single night in july 2004 in northeastern Missouri and 
west central Illinois counties near Iowa. Western bean cutworm adults were trapped in Warren 
County, Illinois, and Harrison and Putnam counties in Missouri (Dorhout and Rice 2004) . These 
captures were the first documented occurrence of this insect in these two states and represented 
a significant southeastern movement of the insect from its previously known distribution. 
In 2005, pheromone traps were placed throughout northern Illinois to monitor what was 
believed to be a continuing range expansion of this insect. But the eastern limits of the 
distribution could not be defined-traps captured moths up to the Indiana state line. 
The trapping effort was expanded in 2006 and large populations were collected in several Illinois 
counties. The highest populations were Whiteside, Stephenson, Winnebago, Bureau, and Ogle, 
respectively (Iowa State University 2006). The potential for economic damage was probably 
the greatest in these fields during 2006, but traps do not necessarily reflect the populations 
throughout the county, so economic damage could have occurred in some counties with low trap 
captures. Additionally, trap data are not always good indicators of economic damage in the field. 
Movement into Indiana and Ohio 
The trapping effort was expanded further eastward in 2006, and in cooperation with extension 
entomologists and seed companies, pheromone traps were placed throughout northern Indiana 
and Ohio. Moths were trapped in 10 of 12 Indiana counties, with a Newton County trap 
capturing 102 adults. Surprisingly, adults also were trapped in western Ohio in Fulton, Shelby, 
and Van Wert counties. The Ohio captures probably represent the most easterly distribution 
of this insect in the Corn Belt because no moths were reported from traps in Clark, Crawford, 
Franklin, Licking, Pike, Wayne, and Wood counties. These captures in Indiana and Ohio 
represent new state records for this species-it previously had never been collected in either 
state. 
The Expanding Western Bean Cutworm Distribution-A Hypothesis 
Based on these trapping observations, we developed a hypothesis that the expanding distribution 
of the western bean cutworm is partly influenced by a shift in the intraguild competition. A guild 
is a group of species that exploits the same class of environmental resources in the same way; in 
this instance, corn kernels. In the Corn Belt, there are four species of Lepidoptera that may feed 
directly on corn kernels: European corn borer, fall armyworm, corn earworm and western bean 
cutworm. These species represent a guild and two of these species, the western bean cutworm 
and corn earworm, were selected for experimentation. 
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Investigating Larval Competition-An Experiment 
The experimental objective was to investigate competition between the larvae of the western 
bean cutworm and corn earworm. Eggs were collected from adults and the hatchling larvae were 
reared on a meridic (i.e. artificial diet) until they reached a certain size for experimentation. 
Paired western bean cutworm and corn earworm larvae were then placed on different diets in 18 
or 30 ml plastic cups. The three diets were a modified meridic black cutworm diet, YieldGard 
corn silks expressing the Cry lAb protein, and iso-line corn silks. In the second year of the study, 
larvae were caged on corn ears on the plant. The controls, or check treatments, consisted of pairs 
of western bean cutworm larvae, which matched the same sizes as the western bean cutworm 
and corn earworm treatments. Several different sizes of paired larvae were tested and letters were 
used to designate relative sizes (see Figures l-2). Each experiment ran for 9 days at 80°C and a 
16:8 L:D phase. Most paired experiments were replicated approximately 25 times. Competition 
was measured as the percent survival of western bean cutworms. A chi-square test at P=O.Ol was 
used to detect treatment differences. Additionally, a three-way competition study was performed 
that included the European corn borer but results from that experiment are not yet analyzed. 
2005 Results 
In the meridic diet, survival after 9 days was 90-l 00% of the paired western bean cutworms 
controls, whereas the survival was significantly lower when western bean cutworms were 
paired with a corn earworm (Figure l) . Survival was 18% in the SvS treatment, 0% in the SvL 
treatment, slightly higher at 25% when the western bean cutworms were larger than the corn 
earworms, and 0% when both larvae were large. When larvae were fed iso-line corn silks, all 
western bean cutworms were killed by the corn earworms. In contrast, when larvae were fed 
YieldGard silks, western bean cutworm survival was 100% and not significantly different from 
the survival of the controls. 
2006 Results 
More treatments were added in 2006. Nearly identical survival trends were seen in these data 
when compared with last year's data. Western bean cutworm survival was 0-18% on the meridic 
diet with a higher survival rate only when western bean cutworm larvae were large and corn 
earworms were small. The response on the iso-line silks was very similar to the meridic diet 
response. Survival was low in all treatments with the exceptions again being high survival only 
when western bean cutworm larvae were large and corn earworms were small. When larvae 
were fed YieldGard silks, the chances of survival for western bean cutworms improved when 
both species were small or when the western bean cutworm was large and the corn earworm was 
small. Any advantage on YieldGard silks was lost for western bean cutworms if the corn earworm 
was large, regardless of whether the western bean cutworm was small or large. For our field 
experiments we used medium and large larvae but had very small sample sizes (n=5). The results 
here were inconclusive and showed no differences in survival of western bean cutworms. 
Competition Summary 
In our competition studies , the data indicate that western bean cutworm survival was very low 
when they encounter a corn earworm of equal or greater size. The corn earworm is an aggressive 
insect that will kill the western bean cutworm if possible. Western bean cutworm survival was 
enhanced on the meridic diet, but only during one year and when they were substantially larger 
than the corn earworm. When both species were fed YieldGard corn silks, the western bean 
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cutworm became equally competitive when both species were small or when the western bean 
cutworm was larger. One reason for the competitive advantage for the corn earworm is that it 
simply gets bigger faster. At 80°F, the western bean cutworm requires nearly 56 days to pass 
through its 6-7 instars, while the corn earworm requires only 19 days for 5-6 instars; it develops 
nearly 3 times faster. Therefore , the competitive equality seen in the small versus small larvae 
may not hold true under field conditions were the larvae would have a longer time period in 
which to encounter each other. 
VieldGard Corn Borer Hybrids and Western Bean Cutworm 
When YieldGard Corn Borer hybrids affect the survival of one pest insect and not another, 
and these two insects are potential competitors , how would this influence damage in the field? 
Because YieldGard provides some suppression, or moderate control, of the corn earworm thereby 
preventing the larvae from getting to the ear tip, does this create a place for another pest to fill 
the ecological niche:> In other words, if the corn earworm is removed, could the western bean 
cutworm move in and fill the "vacuum" that is left behind:> When the corn earworm is removed, 
could the western bean cutworm subsequently cause more damage than the insect it replaces 
because multiple larvae can occur in the same ear:> 
To answer these questions , we evaluated corn ears in field plots. Ears were examined at three 
locations this summer by dividing each ear into four quadrates from the tip of the each. The 
longest amount of injury in each quadrate was measured and totaled for each ear. The plots 
included YieldGard hybrids , Herculex hybrids , which express a Cry lF protein that kills both 
western bean cutworm and corn earworm, and non-transgenic isoline corn hybrids. 
The Herculex hybrids had very little kernel damage at any of the locations and provided good 
ear protection (Tables l-3). At Laurens , damage in the YieldGard hybrids was not significantly 
different from the isoline hybrids. However, something more interesting occurred at the Mallard 
and Rembrandt locations. The YieldGard hybrids had significantly more kernel damage than the 
non-transgenic hybrids. These data suggest that a YieldGard Corn Borer hybrid changes the ratio, 
or proportion, of caterpillar species that attack YieldGard hybrids , thereby indirectly favoring the 
western bean cutworm and allowing it to cause more damage in a YieldGard hybrid than in an 
isoline hybrid without the technology 
Conclusions 
When the western bean cutworm and corn earworm occur in the same environment, 
competition exists . The corn earworm is the better competitor, often killing the western bean 
cutworm, except when the western bean cutworm is substantially larger than the corn earworm. 
Transgenic corn, such as the YieldGard hybrids , may influence the competitive success of these 
two species. Lastly, when YieldGard suppresses corn earworm populations, this may allow 
western bean cutworms to become the more damaging pest and also allow it to expand its 
geographical range. This phenomenon, known as pest replacement (Pedigo and Rice , 2006) , 
may be one of the factors that helps explain the range expansion of the western bean cutworm 
from Nebraska into Iowa and across the Corn Belt into Ohio. Our research findings support our 
hypothesis that competition may be one of the ecological factors affecting the distribution and 
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abundance of western bean cutworms in the Corn Belt. 
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Table 1. Western bean cutworm damage to Herculex I, Herculex Xtra, and YieldGard Corn Borer hybrids at three 
Iowa locations, 2006. 
Mean em 
Location Company Hybrid Trait damage/ear•·b 
Laurens Mycogen 2J454 5.60 a 
Northrup King N51-T8 YG-CB 4.88 ab 
Mycogen 20545 4.73 ab 
Northrup King N46-J7 YG-CB 4.55 ab 
Mycogen 2E522 3.93 abc 
Northrup King N51-V9 YG-CB 3.70 abc 
Mycogen 2J525 3.03 bed 
Northrup King N36-R6 YG-CB 3.00 bed 
Northrup King N53-U1 YG-CB 2.45 cd 
Garst 8693 YG-CB 2.38 cd 
Garst 8880 YG-CB 1.45 de 
Garst 8534 YG-CB 1.38 de 
Mycogen 2A498 1.38 de 
Mycogen 2G677 HX-X 0.10 e 
Mycogen 2R570 HX-1 0.03 e 
Mallard Mycogen 2K541 YG-CB 4.08 a 
Mycogen 20545 3.08 a 
Mycogen 2E633 HX-1 1.35 b 
Mycogen 20555 HX-1 0.43 be 
Mycogen 2R570 HX-1 0.35 be 
Mycogen 2E526 HX-X 0.10 c 
Mycogen 2J527 HX-1 0.05 c 
Rembrandt Mycogen 2K541 YG-CB 5.00 a 
Mycogen 20545 4.53 a 
Mycogen 2E522 4.30 a 
Mycogen 2J665 1.05 b 
Mycogen 2E633 HX-1 0.20 b 
Mycogen 20555 HX-1 0.00 b 
Mycogen 20673 HX-1 0.00 b 
Mycogen 2P722 HX-1 0.00 b 
Mycogen 2R570 HX-1 0.00 b 
•Means at the same location and followed by the same letter are not statistically significant by AN OVA, P=0.05. 
bn=20 ears per hybrid except Mallard, Mycogen 2K541 , n=60 ears. 
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Table 2. Western bean cutworm damage (summarized by location) to Herculex' and YieldGard Corn Borer hybrids, 
Iowa, 2006. 
Location Trait Ears examined Mean ± S.E. em damage/earb 
Laurens Herculex n = 40 0.06 ± 0.54 b 
YieldGard CB n = 160 2.97 ± 0.27 a 
Check n = 100 3.73 ± 0.34 a 
Mallard Herculex n = 100 0.46 ± 0.20 c 
YieldGard CB n = 60 4.08 ± 0.44 a 
Check n = 20 3.08 ± 0.34 b 
Rembrandt Herculex n = 100 0.04 ± 0.26 c 
YieldGard CB n = 20 5.00 ± 0.57 a 
Check n = 60 3.29 ± 0.33 b 
' Herculex I and Herculex Xtra ratings combined. 
bMeans at the same location and followed by the same letter are not statistically significant by AN OVA, P=0.05. 
Table 3. Composite performance of all Herculex' and YieldGard Corn Borer hybrids at three Iowa locations, 2006. 
Trait Ears examined Mean em damage/earb 
Herculex n = 240 0.22 ± 0.19 b 
YieldGard CB n = 240 3.42 ± 0.19 a 
Check n = 180 3.51 ± 0.22 a 
' Herculex I and Herculex Xtra ratings combined. 
bMeans followed by the same letter are not statistically significant by ANOVA, P=0.05. 
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Figure 1. Survival of western bean cutworm larvae in the presence of corn earworm larvae on three diets, 2005. 
Letters represent the size of the western bean cutworm (first letter) versus the size of the corn earworm (last letter). 
S=small, L=large. Treatments not significantly different from the check represented by *, Chi-square, P=O.Ol. 
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Figure 2. Survival of western bean cutworm larvae in the presence of corn earworm larvae on three diets, 2006. 
Letters represent the size of the western bean cutworm (first letter) versus the size of the corn ea rworm (last letter). 
S=small, M=medium, L=large. Treatments not significantly different from the check represented by *, Chi-square, 
P=O.Ol . 
